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(54) TiUe: ACCESS SYSTEM AND METHOD FOR PROVIDING INTERACTIVE ACCESS TO AN INFORMATION SOURCE 
THROUGH A NETWORKED DISTOIBUTION SYSTEM 



(57) Abstract 

An access system (10) and method provide interactive access 
to an information source, such as the Internet, through a networked 
distribution system, such as a television distribution system (11). Each 
user in the television distribution system can access the Internet through 
an associated terminal (54) by sending commands through an upstream 
channel (22) to a headend server (38) which is interfaced between a 
television network headend (34) and an Internet Service Provider (ISP) 
(60). The headend server manages all Internet information requests 
from the terminals by forwarding the requests to the ISP and receiving 
the requested information therefrom. An Internet Protocol (IP) address 
is assigned only to the headend server which keeps track of the 
terminals requesting infomiation by means of terminal identification 
numbers or codes associated with each request. The headend server 
also maintains a plurality of Internet browser applications (75) active 
at all times to insure that a terminal requesting Internet access can be 
immediately interfaced to the ISP through one of the active browser 
applications. Each of the downstream television signals includes a 
vertical synchronization signal that is preferably employed to generate 
a framing signal for synchronizing upsueam transmission of the data 
packets comprising the information requests from the terminals. 
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ACCESS SYSTEM AND METHOD FOR PROVIDING 
INTERACTIVE ACCESS TO AN INFORMATION SOURCE 
THROUGH A NETWORKED DISTRIBUTION SVSTFM 

Technical Field 

The present invention relates generally to an access system and method for 
providing interactive access to an information source without the need to acquire expensive, 
difficult to use computer hardware and software. More particularly, the present invention 
relates to a system and method for providing access to an information source, such as the 
Internet, through a networked distribution system, such as a television distribution system. 



Background Art 

As is well-known, the "Internet" is a world-wide interconnected network of 
computers, access to which may be had for purposes of communication, research, 
entertainment and the like. However, such access normally requires the use of relatively 
expensive and complex equipment including a personal con^uter and related hardware and 
software. Further, using a personal computer and related equipment requires a relatively high 
degree of technical sophistication and commitment. Accordingly, even if a user can afford to 
buy a system including a personal computer, a printer, a modem, cables and other necessary 
related gear, the user must properly install, connect and configure each device, must leam how 
to operate each device, and must update hardware and software as necessary to maintain the 
system Accordingly, a need exists for an access system and method that is relatively 
inexpensive to the user, that requii es only a minimum of technical sophistication and 
commitment, and is relatively easy to use. 

Disclosure of Invention 
The present invention satisfies the foregoing need by providing a system and 
method for accessing an information source, such as the Internet, through a networked 
distribution system, particularly, a cable television distribution system Conventional television 
distribution systems include a television distribution network which is interfaced through 
communications links (e.g., coaxial cables, optical fibers, radio and satellite wireless Unks, 
etc.) to a plurality of user televisions. Typically, each user television is connected to a set top 
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converter box or terminal which is interfaced between the communication hnk and the 
television for receiving and decoding the television signals from the distribution network. 

In the television distribution system employed in the preferred embodiment of 
the presem invention, at least one upstream communication channel is provided between each 
user and the distribution network which enables the users to communicate in real-time 
therewith. In addition, the television distribution network is interfaced to an information 
source, such as the Internet, by means of a headend server and router. A service provider, 
such as an Internet sendee provider (ISP), is typically employed to access the Internet, 
altiiough tiie Internet may also be accessed directly. In the case where tiie information source 
is tiie Internet, each user can access die Internet by sending access commands and mformation 
requests through the upstream communication channel to the headend server The headend 
server then forwards the information requests from each user to the ISP. After the ISP 
retrieves tiie requested information, it is sent to the headend server which tiien downloads it 
through one of a pluraUty of downstream television signal channels to the requestmg user. 

In the preferred embodiment of the present invention, mformation requested 
from the ISP can be downloaded to each user's set top terminal. In one embodiment of the 
present invention, this is accon:q)lished by inserting the information mto the vertical blanking 
interval (VBI) of the analog television signals which are transmitted concurrently by the 
television distribution network on the downstream channels. Alternatively, the information 
can be digitally encoded and packetized along with control information. Depending on the 
type of television distribution network, this packetized data is then used to modulate a selected 
carrier which is transmitted on the downstream channels, or the data is sent directly without 
further modulation. In a cable television system, this insertion or encoding takes place at the 
cable or network headend. Accordingly, each set top converter box or terminal iacludes an 
extractor or decoder, and a terminal processor for extracting the information, and formatting it 
for display on the user's television. 

A time division multiple access (TDMA) communication scheme is preferably 
employed in which the data transmitted through the upstream channels is packetized, and 
inserted into slots in the channels. This facihtates transmission of data from multiple users 
through a single one of the upstream channels. To provide proper synchronization of the 
upstream channel data to be transmitted from each user termmal to the distribution network, 
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the terminal processor in each user terminal detects a vertical synchronization signal which is 
present in the downstream television signals, and enq)loys this signal to generate a TDMA 
framing signal for synchronizing transmission of the upstream data. In another embodiment, 
the upstream data is packetized, but sent without a framing signal. Rather, the terminal 
processor continues to re-send such data until such time as it receives an acknowledgment 
from the headend indicatiag that it has been received. 

The single headend server therefore processes all Internet access and 
information requests from each of tiie users connected to the television distribution network. 
To manage this arrangement, the present invention enq}loys two notable features. Fhrst, to 
insure that any user can log-m quickly to the Internet, the headend server maintams a pluraKty 
of available Internet browser appUcations actively running at any given moment so that a user 
requesting hiteraet access can be hnmediately connected thereto through one of these 
available active browsers. This drastically reduces the log-in time normally required for 
opening die browser appUcation and accessmg die Internet. To implement this feature of the 
invention, the headend server is programmed to mamtain open, at any given moment, some 
number of browser applications in excess of those currently being used by users. The headend 
server monitors the nimiber of available active browsers, and when the number drops below 
some predetermined number, the headend server causes additional browser apphcations to be 
opened. 

Another significant feature of the present mvention regards the assignment of 
Internet Protocol (IP) addresses. In conventional Internet access systems, IP addresses are 
assigned either permanently or temporarily to each networked machine to facihtate 
communication between the Internet and the user. In the present invention, it is envisioned 
that a very large number (e.g., 1000) of television users would have the abiHty to access the 
Internet through a single headend server interfaced to the television distribution network. 
With this arrangement, it would be prohibitive to assign an IP address to each user. The 
present invention overcomes this problem by assigning a permanent ID address only to the 
headend servers which transmit all of the Intemet information requests to, and receive the 
requested information from, the Internet through the ISR The headend server must therefore 
include some means for identifying the user making each request, as well as the user to which 
requested information is to be transmitted. This is accompUshed by providing each user 
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terminal with a terminal identification number or code which is transmitted with each access or 
information request m conjunction with a session ED. Using the identification number or code, 
the headend server can keep track of which user requested the Internet information when it is 
received by the headend server fi^om the Internet through the ISP. 

Brief Description of Drawings 

The features and advantages of the present mvention will become apparent 
fi-om the following detailed descrq)tion of preferred embodiments thereof taken in conjunction 
with the accompanying drawings in which; 

Fig. 1 is a block diagram of the architecture of an access system and a 
television distribution system constructed in accordance with a preferred embodiment of the 
present invention; 

Figs. 2A and 2B are timing diagrams of downstream and upstream channels, 
respectively, of the television distribution system of Fig. 1; 

Fig. 3 is a block diagram of the headend server shown in Fig. 1; 

Fig. 4 is a block diagram of the cable headend equipment shown in Fig. 1; 

Fig. 5 is a block diagram of the application server shown in Fig. 3; 

Fig. 6 is a block diagram of one of the set top converters or terminals shown in 

Fig. 1; 

Fig. 7 is a diagram of a downstream packet transmitted on one of the 
downstream chaimels shown in Fig. 2A; 

Figs. 8A-8B are diagrams of payloads that can be sent in the downstream 
packet shown in Fig. 7; 

Fig. 9 is a diagram of an upstream packet transmitted on one of the upstream 
channels shown in Fig, 2B; 

Figs. lOA-lOF are diagrams of payloads that can be sent be sent in the 
upstream packet shown in Fig. 9; and 

Fig. 1 1 is a flow diagram showing the acknowledgment process performed in 
the preferred embodiment of the present invention. 
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Best Mode for C arrying out the Invention 

Referring to the drawings in detail, v^erein like niunerals are used to indicate 
like elements throughout, there is shown in Fig. 1 a preferred embodunent of an access system 
10 for providmg interactive access to an information source through a television distribution 
system 1 1. As illustrated, the components of the access system 10 and of the television 
distribution system 1 1 are by necessity commingled. Preferably, the television distribution 
system 1 1 is a cable television distribution system 1 1 comprising a nodal television distribution 
network 12 of branched fiber-optic and/or coaxial cable lines. As one skilled in the art will 
appreciate, such a television distribution system 1 1 and network 12 are well-known and are 
used extensively by cable television service providers throughout the United States. However, 
one skilled in the art will also recognize that otiier types of networked distribution systems 
may be employed without departing from the spirit and scope of the present invention. Such 
other types of networked distribution systems include but are not Umited to orbiting sateUite 
systems, terrestrial wireless cable systems and the Uke. 

The television distribution network 12 has a network headend 14 and a 
pluraHty of termmal ends 16. As should be understood, and referring now to Figs. 2A and 2B, 
the network 12 has a frequency spectrum which is divided mto a pluraHty of RF-modulated 
downstream channels 20 (Fig. 2A) and a pluraHty of RF-modulated upstream channels 22 
(Fig. 2B), where each downstream chaimel 20 carries one or more television transmissions 24 
from tiie network headend 14 to the termmal ends 16, and each upstream channel carries data 
transmissions 26 from the terminal ends 16 to the network headend 14. 

As illustrated in Fig. 2A, each television transmission 24 on a respective 
downstream channel 20 according to a first embodiment of the present invention includes a 
pluraHty of sequentially transmitted picture fields 28, where each transmitted picture field 28 
includes a picture mterval 30 corresponding to a transmission of pixelated picture data, and a 
blank interval or vertical blanking interval 32 corresponding to a transmission of no pixelated 
picture data. As is known, the blank interval 32 is necessary due to constraints imposed by 
electron gun display devices. More particularly, most television display devices employ an 
electron gun and a phosphorescent screen to display a television transmission 24, and a picture 
from a transmitted picture field 28 is created on the screen by focusuig the electron gun to fire 
electrons onto the screen in a series of horizontal Hnes sequentially appHed from the top of the 
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screen to the bottom Accordingly, after the end of a first picture field 28, a vertical blankmg 
interval 32 is necessary at the beginning of a second picture field 28 to aUow time to retrace 
the electron gun fi-om the bottom of the screen to the top. As is known, each transmitted 
picture field 28 also inchides a horizontal blanking interval between each transmitted 
5 horizontal line to allow time to retrace the electron gun firom the end of one line to the 

beginning of another hne. As is also known, each picture field 28 in the USA broadcastmg 
convention is l/60th of a second in temporal length T, and two picture fields 28 combine to 
form one picture fi*ame. 

In another embodiment of the present invention, the television transmissions 

10 are digitized, and include a phuality of packetized digital data streams containing the required 
video, audio and control information which is either sent directly, or is modulated for 
downstream transmission. It is xmderstood that such techniques and apparatus for 
packetizing, modulating and transmitting digital data streams are well known to those of skill 
in the art, and need not be discussed fiirther. 

15 As illustrated in Fig. 1, the network headend 14 of the television distribution 

system 1 1 is connected to a cable headend 34, and the cable headend 34 includes cable 
headend equipment or headend distribution equipment 36 and a headend server 38. As will be 
discussed in greater detail below, the headend server 38 communicates with an information 
source through a router 40 and a channel service unit/data service unit (CSU/DSU) 42. 

20 Referring now to Fig. 4, the cable headend equipment 36 includes a 

conventional cable network headend controller 44 for controlling the distribution of the 
television transmissions 24 over the respective downstream channels 20 of the television 
distribution network 12. For each downstream channel 20, the cable headend equipment 36 
may also include an optional video scrambler 46 for receiving the television transmissions 24 

25 in the form of video programming and scrambling the video progranuning (only one video 
scrambler 46 is shown in Fig. 4). An RF modulator 48 is included in the cable headend 
equipment for each downstream channel 20 to modulate the respective television transmission 
24 to the downstream channel 20 fi-equency (only one RF modulator 48 is shown in Fig. 4), 
and a single RF combiner 50 receives the outputs fi-om all RF modulators 48 and combmes 

30 such outputs to form a single signal. The single signal output fi-om the RF combmer 50 is fed 
to a diplex filter 52 and then to the network headend 14. As should be understood, the diplex 
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filter 52 also receives the upstream data transmissions 26 on the upstream channels 22 and 
separates out such upstream data transmissions 26 to be sent further upstream. 

Referring again to Fig. 1, the television distribution system 1 1 also has a 
plurality pf set top converters or terminals 54, each termmal 54 being interfaced to a terminal 
end 16 of the television distribution network 12 for receiving the television transmissions 24 
over the respectix'e downstream channels 20. As should be understood, each terminal 54 
faciUtates selection of the downstream channels 20 and is mterfaced to a display device 56 for 
displaying the television transmission 24 carried on the selected downstream channel 20. 
TypicaUy, the display device 56 is a tunable television set, although one skilled in the art will 
recognize that a non-tunable television monitor may also be employed. 

With the television distribution system 1 1 as thus far described, the access 
system 10 will now be discussed. Still referring to Fig. 1, the access system 10 includes an 
input device 58 associated with one of the terminals 54 for inputting therem a command for an 
information source . As illustrated in Fig. 6, the command input into the teraiinal 54 by the 
inputting device 58 is transmitted by an upstream transmitter 106 on an RF-modulated 
upstream channel 22 of the television distribution network 12 from the terminal 54 to the cable 
headend equipment 36. 

Preferably, the information source is the well-known Internet commimications 
network, and the headend server 38 communicates therewith through a provider such an 
Internet service provider (ISP) 60. However, it will be understood that the information source 
may be a local information source at the cable headend 34, an E-mail interchange, a "chat 
room" interchange, the application server 68 itself; or the like. 

Referring again to Fig. 4, all of the upstream channels 22 are received from the 
network headend 14 of the cable distribution network 12 at the diplex filter 52, are separated 
by the diplex filter 52 from the downstream channels 20, and are forwarded to RF 
demodulators 62, one RF demodulator 62 for each upstream channel 22 (only one RF 
demodulator 62 is shown in Fig. 4). Accordingly, the RF-modulated upstream channel 22 
having the transmitted command is demodulated, and the command is forwarded to an 
upstream data receiver 64 which in turn forwards the received command to the headend server 
38 (as ilhistrated in Figs. 1 and 3). Alternatively, although not illustrated, the present 
invention can use alternative upstream channels, such as telephone and/or non-cable RF 
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broadcasts. With such alternatives, the transmitted commands can be routed either dnecdy tc 
the upstream data receiver 64, or through the RF demodulator 62 to the upstream data 
receiver 64, as required. 

The headend server 38 is associated with the cable headend equipment 36 and 
is mterfaced to the ISP 60. Accordingly, the headend server 38 transmits a command based 
on the forwarded command from the upstream receiver 64 to the ISP 60 by way of the router 
40 and the CSU/DSU 42. More specifically, and referring now to Fig. 3, the headend server 
38 is preferably partitioned mto a communications controller 66 and an application server 68. 
The command from the upstream receiver 64 is received by the communications controller 66 
and is then forwarded to the appUcation server 68. As will be discussed more fiiUy below, the 
communications controller 66 packetizes downstream data, de-packetizes upstream data, 
handles session requests from the terminals 54, and otherwise performs fimctions necessary to 
maintain communications between the application server 68 and the terminals 54. 

Referring now to Fig. 5, the appUcation server 68 includes a set top 
communications module 70 in communication with the communications controller 66 for 
interfacing the appUcation server 68 to the communications controller 66. The received 
command from the communications controUer 66 is forwarded to the set top communications 
module 70 and is then forwarded to a session manager 72. As should be understood, the 
session manager 72 manages multiple sessions from multiple set top terminals 54, and 
therefore maintains an association between the received command and the terminal 54 that 
origmated the received command. More particularly, as wiU be discussed in greater detail in 
conjimction with FIG. 9, each command or information request received by the session 
manager 72 mcludes an identification number or code for identifying which of the terminals 54 
sent the command or request. The session manager 72 keeps track of this information so that 
when requested information is received from the ISP 60, the session manager 72 wiU know to 
which of the terminals 54 the information should be downloaded. It should be noted that the 
ISP 60 communicates only with appUcation server 68 within the headend server 38, and thus 
does not communicate directly with any of the set top terminals 54. This is an important 
feature of the present invention because it elimmates the need to assign Internet Protocol (IP) 
addresses to each of the set top terminals 54. Instead, the system 10 requires assignment of 
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only a single IP address to the application server 68 for managing all of the Internet access and 
information requests from each of the set top terminals 54. 

After a command is received from one of the terminals 54, the session manager 
72 forwards it to one of several user agents 74, depending on the command and the current 
appUcation. The user agents 74 include a pluraUty of browsers 75 for browsing through the 
ISP 60, an E-maU agent for faciUtating E-mail through the ISP 60, a chat agent for facilitathig 
on-line chat sessions, and the like. 

In response to a received command, a user agent 74 issues one or more fiuther 
commands based on the received command in a format understandable by the ISP 60, and the 
issued commands are forwarded to the ISP 60 by way of a post office 76, a caching engine 78, 
or by bypassing the post office 76 and the caching engine 78, As should be understood, the 
post office 76 facilitates the sending and receiving of E-mail, and the caching engine 78 stores 
and forwards traffic m either direction. In addition, the caching engine 78 may keep track of 
issued commands and store certain data if requested on a regular basis. As should also be 
1 5 understood, the post office 76 and the caching engine 78 may be bypassed when not needed, 
e.g. during an on-Une chat session. As with user agents, post offices and caching engines are 
well-known and therefore need not be described here m more detail. 

Another significant feature of the present invention is the provision of a 
pluraUty of the browsers 75 in the application server 68. The session manager 72 controls 
20 activation of the browsers 75 such that at any given moment, several of the browsers 75 are 
activated which are not bemg used by any of the users. The purpose of this arrangement is to 
insure that a user can be connected to the Internet without log-in delays which normally occur 
during opening of a browser appUcation. Thus, when the appUcation server 68 receives a 
request from a user for connection to the Intemet, the session manager 72 immediately 
25 estabUshes the connection through one of the available active browsers 75. When the user 

sends a request to terminate the Intemet session, the session manager 72 then causes that one 
of the browser appUcations 75 to be closed. 

The session manager 72 is programmed to monitor the number of available 
acti\^e browsers 75. As users are connected to the Intemet through the browsers 75, the 
30 number of available active browsers decreases. Once this number reaches a predetermined 
minim u m , e.g. 3, then the session manager 72 causes a predetermined number, e.g. 5, of the 
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browsers 75 to be reactivated to insure that an active browser wiU always be avaUable when an 
Internet access request is received from a user. 

Preferably, the application server 68 also includes a user database manager 80A 
and an associated user database 80 for managing access system user information. As should 
be understood, such infonnation includes mfoimation on each user, certain characteristics and 
attributes associated with each user, information on frequently accessed information for each 
user, and the like. The apphcation server 68 may also have a billing interface module 82 
associated with a bilUng interface 82A for purposes of billing users for use of the access 
system 10. As one skilled in the art wiU recognize, the billing interface 82A can connect with 
any of a plurality of known accountmg systems for purposes of billing, including the 
accountmg system for bifling use of the television distribution system 1 1 . 

Preferably, the application server 68 includes an interface 84 for allowing the 
apphcation server 68 to communicate with the mformation source by way of whatever 
protocol the information source may be expecting. For example, if the mformation source is 
the Internet, and the ISP 60 is eirployed, the protocol would preferably be the TCP/IP 
(transmission control protocol/Intemet protocol) protocol normally used to communicate on 
the Internet. However, depending on the information sources, one skilled in the art will 
recognize that other protocols may be employed without departmg from the spirit and scope 
of the present invention. 

Referring again to Fig. 1, the interface 84 in Fig. 5 preferably communicates 
with the ISP 60 by way of the router 40 and the CSU/DSU 42 associated with the cable 
headend 34. As should be understood, the router 40 is connected to the interface 84 for 
routing / pipeUning data between the ISP 60 and the interface 84, and the CSU/DSU 42 is a 
service unit for interfacing the router 40 to the ISP 60. Both routers and CSU/DSUs are well- 
known and therefore fiirther descriprion is not necessary. Moreover, one skilled m the art will 
recognize that other methods of iuterfacing the ISP 60 to the headend server 38 xmy be 
enqjioyed without departing from the sphit and scope of the present mvention. Further, one 
skilled ta the art will also recognize that not aU commands need be forwarded to the ISP 60. 
For example, if requested information is aheady available in the apphcation server 68 at the 
cachmg engine 78 (a highly requested Internet home page, for example), the ISP 60 need not 
be communicated with to procure the requested infonnation. Likewise, if the command is a 
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message from a first terminal 54 to a second terminal 54 by way of the headend server 38 (as 
discussed below), no commxmication need be had with the ISP 60. 

Once the ISP 60 has received a command, the ISP 60 preferably processes the 
command to produce information in response thereto. The produced information is 
transmitted by the ISP 60 to the headend server 38, and must then be sent to the terminal 54 
from which the correspondmg command originated. Accordingly, and as illustrated in Fig. 5, 
the mformation from the ISP 60 is received in the appUcation server 68 by way of the interface 
84 and is forwarded through the post office 76 and/or the caching engine 78 to the appropriate 
user agent 74. 

As should be recognized, depending upon the information source, the 
information from the information source may not be in a form that is corqjatible for display on 
the display device 56 associated with the terminal 54. More particularly, if the information 
source is the Intemet and the ISP 60 is employed to access information therefrom, the 
information will Ukely include graphics in a first graphic form (e.g. a screen having 640 pixels 
X 480 pixels x 256 colors) while the terminal 54 and display device 56 are likely expecting the 
information to be in a second graphics form (e.g. 320 pixels x 200 pkels x 16 colors). 
Accordingly, the graphics portion of the information must be converted by a graphics 
processor 86 in commimication with the caching engine 78. The operation of a graphics 
processor in converting graphic data from one form to another is well-known and need not be 
further described here. 

The information from the ISP 60 is forwarded by the user agent 74 to a 
terminal display manager 88. Preferably, the termiaal display manager 88 is designed to 
minimize the actual amoimt of information that must be transmitted to the terminal 54. 
Accordingly, it is preferable that the terminal display manager 88 render screens at the 
appUcation server 68 for display at the appropriate terminal 54, that the terminal display 
manager 88 retain information on the screen cxurently being displayed at the appropriate 
terminal 54, and that the terminal display manager 88 transmit only the information necessary 
to refresh portions of a screen that are to be changed. The process of rendering screens for 
display by a screen renderer or the like is well-known and need not be fiirther described here. 

As should be xmderstood, transmitting only refresh information can greatly 
reduce the amount of downstream information that must be sent to the terminal 54, especially 
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if only a small change to a screen is necessary. Preferably, the terminal 54 is programmed to 
operate based on such refresh information. 

The refresh information from the terminal display manager 88 and other 
information from the application server 68 is forwarded to the communications controller 66 
by way of the set top communication module 70. Referring again to Fig. 4, the 
communications controller 66 receives the forwarded information and in turn forwards such 
information to a data modulator 90. The data modulator 90 can be, for exanq)le, a vertical 
blanking interval (VBI) mserter, or a horizontal blanking interval (HBI) inserter, or a QAM 
modulator, with or without an accompanying RF modulator. As should be understood, one of 
the data modulators 90 is provided for each downstream channel 20 (only one modulator 90 is 
shown in Fig. 4) to msert sequential portions of the forwarded information from the 
communications controller 66 m the television transmissions 24 of the respective downstream 
chaimel 20. 

Each data modulator 90 is interposed in a downstream flow between the cable 
headend controller 44 and a respective dipiex filter 52. In addition, the downstream path may 
also include a video scrambler 46, RF modulator 48 and RF combiner 50 in accordance with 
techniques and systems known to those skilled in the art. As is appreciated by those skilled in 
the art, different data modulation schemes and techniques may be employed without departing 
from the spirit and scope of the present invention. 

Referring now to Fig. 6, the terminal 54 includes an RF tuner 94 and a 
downstream data extractor 92. More particularly, the RF tuner 94 is preset to tune m and 
demodulate the downstream channel 20 having the television transmission 24 with the inserted 
information, and the data extractor 92 extracts the inserted sequential portions of the inserted 
information from the blank intervals 32 of the sequential picture fields 28 of the demodulated 
television transmission 24. The extracted information is then forwarded to a terminal 
processor 96. 

Assuming the equivalent baud rate of each blank hne in a VBI is about 12.5K, 
and assuming eight lines of each VBI are enqjloyed by the access system 10 of the preferred 
embodiment of the present invention, a lOOK equivalent baud rate is achieved using the VBI 
insertion technique for the information transfer. For even greater data rates, it will be 
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understood that the information could also be interspersed throughout the video and audio 
streams. 

Preferably, the inserted mformation sent downstream from the cable headend 
equipment 36 is coded and/or con^ressed by the terminal display manager 88 using well- 
known techniques to minimiz e transmission time. Preferably, the processor 96 includes 
software for performing the fiinction of decoding and decompressing the coded and/or 
compressed refresh information. Altematively, the terminal 54 may include a de-codmg 
and/or deconyression module 98 interposed between the data extractor 92 and the processor 
96 for decoding and decompressing the coded and/or compressed refresh information before 
such information is presented to the terminal processor 96. As illustrated in Fig. 6, the 
terminal processor 96 may be associated with a memory 100 to feciUtate the various 
processing fimctions performed thereby. 

Preferably, the terminal processor 96 and the memory 100 produce display 
mformation from the extracted information, and the display information is displayed on the 
display device 56. Preferably, the extracted information includes the screens rendered by the 
terminal display manager 88 of the application server 68. 

Preferably, and as iUustrated in Figs. 1 and 6, the input device 58 for inputting 
the coEomands mto the terminal 54 is a conq)uter- style keyboard 58. Accordingly, a user of 
the access system 10 can type word commands. E-mail and the like. Also, the keyboard 58 
preferably includes a mouse device for moving a graphic pointer displayed on the display 
device 56. Preferably, the mouse pointer image is rendered by the terminal processor 96 in the 
terminal(set top converter) 54 for improved response time. An mfrared (IR) transmitter 102 is 
provided for transmitting keystroke signals from the keyboard 58 in the form of an IR 
transmission to an IR receiver 104 for receiving the IR transmissions from the keyboard 58 
and for forwarding signals corresponding to the transmitted keystroke signals to the terminal 
processor 96. However, the keyboard 58 may be tethered to the terminal 54 without 
departing from the spirit and scope of the present invention. 

Altematively, the keyboard 58 may be replaced with a remote control device 
having directional buttons and an execute button. Such remote control devices are of the type 
typically en^loyed with a termmal 54 in a television distribution system 1 1 for mputting into 
the terminal 54 a selection of one of a pluraUty of downstream channels 20 for display on the 
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display device 56. Regardless of the source of the command, the terminal 54 transmits the 
command by way of the upstream transmitter 106 as a data transmission 26 on one of the 
upstream channels 22 of the television distribution network 12. 

In the access system 10 of the preferred embodhnent of the present system, the 
headend server 38 is a centralized processor for each of the pluraUty of the terminals 54. 
Accordingly, the upstream receiver 64 may receive a plurahty of inputted commands from a 
pluraUty of the termmals 54 on one or more of the upstream channels 22 of the distribution 
network 12, and then forward the respective received commands to the headend server 38. 
As should now be understood, the headend server 38 transmits commands based on the 
respective forwarded commands to the ISP 60, and the ISP 60 transmits the infonnation to the 
headend server 38 in response to the respective forwarded commands. The data modulator 90 
receives mformation based on the respective transmitted mformation from the headend server 
38 and mserts sequential portions of the received mfonnation into at least one of the television 
transmissions 24, and each of the data extractors 92 m the respective terminals 54 extracts the 
respective mserted sequential portions of the information. 

Preferably, the headend server 38 acting as a centralized processor for each of 
the pluraUty of the terminals 54 aUows for terminal-to-terminal communications, at least 
among the terminals 54 in the television distribution system 11. As should be understood, in 
such communication, a message is sent from a first of the terminals 54 to the headend server 
38 and is then routed by the headend server 38 to a second of the terminals 54, thereby 
bypassmg the ISP 60. Preferably, the message is an e-mail message or is a message 
transmitted during a chat session or some other appUcation that provides peer-to-peer 
communications. 

As win be discussed fiirther in conjunction with Figs. 7- lOF, the transmission 
of upstream data between the terminal 54 and the communications controUer 66 is preferably 
implemented using a conventional time division multiple access (TDMA) scheme in which the 
data is broken down mto packets that are multiplexed into slots in the upstream channels 22. 
To implement a TDMA scheme, a synchronization or clocking signal known as a TDMA 
frammg signal is required to synchronize transmission of the data packets. In the preferred 
embodiment of the present mvention, the TDMA frammg signal for each of the upstream 
channels 22 is conveniently obtained from the vertical synchronization signal wdiich is present 
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in the television signals on the downstream channels 20. Thus, the termmal processor 96 is 
preferably programmed for detecting the vertical synchronization signal in the downstream 
data received from the data extractor 92 or the decoding and decon5)ression module 98, and 
generating a TDMA framing signal that is fed to the upstream transmitter 106. The TDMA 
frammg signal enables the upstream transmitter 106 to send its data packets through the 
upstream channel 22 at the appropriate time to insure that the data will not interfere with 
upstream data from the other ones of the transmitters 54 which are transmitting on the same 
upstream channel 22. Use of the vertical synchronization signal in this manner to generate the 
upstream TDMA framing signal thereby eliminates the need to generate a separate clocking 
signal, and msures that the upstream data transmissions from the terminals 54 will be 
synchronized with each other. 

The transmission of upstream and downstream data between the terminal 54 
and the communications controller 66 of the headend server 38 will now be described in 
greater detail with reference to Figs. 7-1 OF. Preferably, each upstream channel 22 of the 
television distribution network 12 is multiplexed into a plurality of upstream slots 108, as 
illustrated in Fig. 2B, where the tQmpoTdl length T of each slot 108 is equal to the temporal 
length T of picture field 28, as illustrated in Fig. 2A. Also, a plurahty of the upstream 
channels 22 is preferably paired with each downstream channel 20. In the preferred 
embodiment of the present invention, up to four upstream channels 22 are paired with each 
downstream channel 20. Also, each terminal 54 on the system 10 is preferably assigned to at 
least one of the upstream slots 108 at any one time. 

Referring now to Fig. 7, each transmission of downstream data from the 
communications controller 66 of the headend server 38 is preferably in the form of at least one 
downstream packet 1 10. As illustrated in Fig. 7, the downstream packet 110 includes a four- 
byte cycUcal redimdancy check (CRC) value based on the rest of the downstream packet 110, 
where the CRC value is employed to detect any corruption of the data in the packet 110. The 
use of CRC values is well-known and, therefore, need not be fiirther described. 

The downstream packet 1 10 also includes four SND bytes (SND A - SND D), 
where each SND byte corresponds to an upstream channel 22 associated with the downstream 
channel 20 on which the downstream packet 1 10 is being sent. Each SND byte contains a 
session ID of a sender (i.e., a terminal 54) that is allowed to transmit upstream data in the next 
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upstream slot 108 of the corresponding upstream channel 22. For example, if the SND B byte 
has a value of T, then the termmal 54 assigned the session ID T may transmit in the next 
upstream slot 108 on the upstream channel 22 that corresponds to 'B'. Preferably, if a 
particular SND byte has a value of zero, any terminal 54 is allowed to transmit m the next 
corresponding upstream slot 108, for example, to request a new session. 

Each downstream packet 110 also has four acknowledgment (ACK A - ACK 
D) bytes, where each ACK byte corresponds to an upstream channel 22 associated with the 
downstream channel 20 on which the downstream packet 1 10 is being sent. As should be 
understood, each ACK byte is sent in response to the successful receipt of upstream data on a 
respective upstream channel 22 in the previous upstream slot 108. Preferably, each ACK byte 
includes the session ID of the transmitting terminal 54 and a check bit indicatkg whether the 
serial number of the upstream packet being acknowledged was an even or an odd number. 

The downstream packet 1 10 also has a two-byte packet serial number, 
followed by a multi-byte payload. Referring now to Fig. 8A, it is illustrated that a 
downstream data payload 1 12 includes a one-byte payload session ID for identi^g the 
session ID of the intended receiving terminal 54 for the payload, a two-byte length indicator, 
and the contents of the data being sent in the packet. As should be understood, although all 
terminals 54 on the downstream channel 20 will receive all downstream packets 1 10, a 
particular terminal 54 will ignore the contents of the data being sent in the packet 1 10 unless 
the data payload 1 12 has a payload session ID corresponding to the session ID of the terminal 
54. 

Preferably, a downstream packet 110 periodically has a housekeepmg payload 
1 14 rather than a data payload 1 12, as illustrated in Fig. 8B. As illustrated, the housekeeping 
payload 1 14 includes four channel bytes, each channel byte identifying a respective one of the 
four upstream channels 22 associated with the downstream channel 20 on which the 
downstream packet 1 10 is bemg sent. Accordingly, if a termmal 54 wishes to mitiate a session 
on the access system 10, the terminal 54 must Usten on the downstream channel 20 for a 
housekeeping packet 1 14, and upon receipt of such housekeeping packet can determine what 
upstream channels 22 are associated with the downstream channel 20. The terminal 54 can 
then send a session request on one of the associated upstream channels 22. 
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If session requests were recently made and acted upon by the communications 
controller 66, the housekeeping payload 1 14 also includes a number of session request (log-in) 
acknowledgments (LACKs). In particular, the housekeeping payload 1 14 inchides a one-byte 
indicator of the number of LACKs, foUowed by each LACK. As illustrated, each LACK 
includes a "box ID' corresponding to a unique terminal ID number associated with a requestiag 
terminal 54, a one-byte session ID that identifies the requesting terminal 54 during the session, 
a two-byte downstream channel indicator indicating the downstream channel 20 the requesting 
termmal 54 should tune m to, and a one-byte upstream channel indicator mdicating the 
upstream channel 22 the terminal 54 should be broadcastmg on. 

Referring now to Fig. 9, upstream data firom the termmal 54 is sent in the form 
of an upstream packet 116. As illustrated, each upstream packet 116 includes a 4-byte CRC 
value, as with each downstream packet 1 10, a one-byte identifier which has the session ID 
assigned to the terminal 54 and a check bit indicating whether the upstream packet 1 10 has an 
even or an odd packet number, a one-byte data length indicator indicatmg the length of a 
multi-byte upstream payload m the packet 1 16, and the payload. As ilhistrated in Fig. lOA, 
the upstream payload has a structure 1 18 that includes a two-byte length indicator and the 
contents of the payload. Figs. lOB-lOF are exanq)les of the contents of various upstream 
payloads. 

As illustrated in Fig. lOB, a session or log-in request 120 fi-om a terminal 54 
includes a one-byte mdicator signifying that the upstream packet 1 16 is a log-m request 120 
and the unique box ED of the requesting terminal 54. As illustrated m Fig. IOC, an upstream 
acknowledge payload 122 includes a one-byte indicator signifying that the upstream packet 
1 16 is an upstream acknowledge 122, a two-byte serial number of the downstream packet 110 
that is bemg acknowledged, and a one-byte acknowledge (ACK) mdicator. 

On occasion, an ejqjected downstream data packet 1 10 is not received, or else 
is received with a corruption or error. Accordingly, and as illustrated in Fig. lOD, an 
upstream packet 1 16 may have an upstream re-send request payload 124 which includes a 
one-byte indicator signifying that the upstream packet 1 16 is an resend request 124, and a 
two-byte serial number of the downstream packet 1 10 that must be re-sent. 

If the data being sent upstream by the terminal 54 is a keystroke from a 
computer-style keyboard 58 or other mput device 58, then the upstream packet 1 16 has an 
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upstream keystroke payload 126, as illustrated in Fig. lOE, which includes a one-byte 
indicator signifying that the upstream packet 1 16 is a keystroke payload 126, and a two-byte 
keystroke code. As should be understood, if the keystroke is from a keyboard 58, the 
keystroke code inchides information on whether a CTRL/ALT/SHIFT key is being pressed at 
the time a key is struck. 

As discussed previously, the input device 58 preferably includes a mouse or 
mouse-like device, and mouse movements are input to the terminal 54 and the access system 
10 as commands. Accordingly, an upstream packet 1 16 may include upstream mouse 
movement information 128, as illustrated in Fig. lOF. The mouse movement information 128 
includes a one-byte indicator signifying that the upstream packet 1 16 is a mouse movement 
payload 128, a one-byte mouse-stroke code, a two-byte mouse X-coordinate, and a two-byte 
mouse Y-coordinate. As should be understood, the one-byte mouse-stroke code includes 
information on whether a SHIFT/CTRL/ALT key is being pressed, and left, middle, and right 
mouse button information. 

As one skilled in the art will readily appreciate, the particular structures of the 
downstream and upstream packets 1 10, 1 16 may be changed without departing from the spirit 
and scope of the present invention. For example, if only three upstream channels 22 are 
assigned to a downstream channel 20, only three SND and three ACK bytes are necessary in 
the downstream packet 1 10 (Fig. 7). Similarly, fields in the packets 1 10, 116 may be added, 
deleted, or changed in terms of structure or size. 

With the access system 10 as described above, a terminal 54 requests a session 
in the following manner. PreUminarily, the terminal 54 is tuned-ia to a downstream channel 20 
on which downstream packets 1 10 are being sent, and listens for a housekeeping packet 1 14 
(as illustrated in Fig. 8B) to determine which upstream channels 22 are associated with the 
downstream channel 20. A random one of the upstream channels 22 is selected, and a log-in 
request 120 (Fig. lOB) is sent in an upstream slot 108 that has not been preassigned by a 
respective SND byte (as ilhistrated in Fig. 7). If a log-in acknowledge (LACK) (Fig. 8B), is 
subsequently received within a pre-determined number of time periods T (corresponding to 
the length of a picture field 28 (Fig. 2A) and to the length of an upstream slot (Fig. 2B)), the 
session request is successfiil. If not, a new random downstream and upstream channel 20, 22 
may be tried. 
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In the unlikely event that two terminals 54 send a session request in the same 
upstream slot 108, the communications controller 66 will receive coUided data and neither 
termmal 54 will receive a LACK Preferably, each terminal 54 then waits a random amount of 
time and attempts a second session request. The process is repeated until both session 
requests are handled by the communications controller 66. 

Once logged in, and after the terminal 54 issues an upstream command, the 
terminal waits for a downstream packet 1 10 that has been addressed to the terminal 54 in 
response to the command. Preferably, each received downstream packet 1 10 is checked to 
determine if the packet serial number is correct. If the packet serial number is wrong, a re- 
send request 124 (Fig. lOD) is sent with the packet serial number of the last packet that was 
successfully received. Preferably, the headend server 38 interprets a re- send request 124 as a 
request to re-send the packet 1 10 having the re-send serial number and every packet 1 10 sent 
thereafter. 

If a re- send request 124 is sent multiple times without result, or if a 
downstream packet 1 10 has not been received by the terminal 54 m a predetermmed period of 
time, the terminal 54 can attempt a re-connect. Preferably, in a re-connect attempt, the 
terminal makes a session request 120 on a new downstream and upstream channel 20, 22. 

As was discussed above, each downstream packet 110 and upstream packet 
1 16 is quickly acknowledged (ACKed) by the packet recipient, as illustrated in Figs. 7 and 
IOC. As should be understood, such quick ACKs are necessary to address the problem of 
noise (as was discussed above) and to provide real-tune access to the ISP 60. Preferably, a 
packet sender waits for up to two upstream slots 108 or picture fields 28 to receive an ACK 
from a packet recipient. If an ACK is not received in this time by a terminal 54, the terminal 
54 preferably re-sends the upstream packet 1 16 for which acknowledgment is sought. If a 
terminal 54 is forced to re-send data a predetermined number of times, a re-connect attempt is 
preferably made on new downstream and upstream channels 20, 22. 

It is preferable that the following method be employed to send commands and 
receive information in the access system 10 as described above. In the method, and referring 
now to Fig. 1 1, first data is input for the headend server 38 into one of the terminals 54 (step 
SI 101), and is transmitted from the terminal 54 on an upstream channel 22 of the distribution 
network 12 (step S 1 102). The transmitted first data is then received on the upstream channel 
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22 of the distribution network 12 at communications controller 66 of the headend server 38 
(step SI 103), and a first acknowledgment (ACK) of the received first data is transmitted from 
the headend server 38 on a downstream channel 20 of the distribution network 12 (SI 104). 
The transmitted first ACK is then received on the downstream channel 20 of the distribution 
network 12 at the terminal 54 (step SI 105) to indicate that the inputted first data was 
successfixUy received. Preferably, the first ACK is received by the terminal 54 withm about 
two picture fields 28 or upstream slots 108 (2T). 

In the method shown in Fig. 1 1, second data is also transmitted from the 
communications controller 66 of the headend server 38 on a downstream channel 20 of the 
distribution network 12 (step SI 106) and is received by the terminal 54 (S1107). In response, 
the termmal 54 transmits a second ACK of the received second data on an upstream channel 
22 of the distribution network 12 (step SI 108), and the transmitted second ACK is received 
by the headend server 38 (step SI 109) to indicate that the second data was successfiiUy 
received by the terminal 54. 

As should be understood, and as was previously described, each transmitting 
step on a downstream channel 20 in the real-time acknowledgment method described above 
includes the step of insertmg sequential portions of information (i.e. the second data or the 
first ACK) into the blank mtervals 32 of sequential picture fields 28 of at least one of the 
television transmissions 24 and each of the receiving steps on a downstream channel 20 
includes the step of extracting the mserted sequential portions of the mformation from the 
blank intervals 32 of the sequential picture fields 28 of the television transmissions 24. 

In summary, the present invention conqjrises a new and usefiil access system 
and method for accessing information from a remote information source. The access system is 
particularly usefiil since it takes advantage of an akeady-existmg networked distribution 
system, since a user of the access system need not invest substantial resoiu-ces in personal 
computers, modems and the hke, since a user need not be technically sophisticated, and since a 
user need not tie up a telephone hne to obtain such niformation. Moreover, the equivalent 
baud rate of such an access system is significantly higher than that available from a 
conventional 28. 8K baud rate telephone modem. 

It win be appreciated by those skilled in the art that changes could be made to 
the embodiment described above without departing from the broad inventive concepts thereof 
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For example, and has already been mentioned previously, although the preferred embodiment 
of the invention is inqjiement by msertmg information from the ISP 60 or other infonnation 
source mto the vertical blankmg interval of a conventional analog television signal, it should be 
understood that the invention could also be implemented by using an all digital encoding 
format, such as MPEG O, for exanq)le. hi addition, it may be appreciated that a personal 
computer could be mterfaced to the terminal 54 to provide enhanced access while still being 
within the spirit and scope of the present invention. StiU fiirther, although the preferred 
embodiment employs a television distribution system, the present invention can be 
implemented using any networked distribution system, such as a radio broadcastmg network, 
pager network, etc. It is understood, therefore, that this invention is not hmited to the 
particular embodiment disclosed but is mtended to cover modifications within the spkit and 
scope of the present invention as defined by the appended claims. 
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1, An access system for providing interactive access to an information source 
through a networked distribution system comprising: 

a) a distribution network inchiding a network headend, a plurality of terminal 
ends, a pluraUty of downstream channels connected between said network headend and said 
termmal ends, and a plurality of upstream channels connected between said network headend 
and said terminal ends; 

b) a plurahty of transmitters connected, one each, to corresponding ones of 
said terminal ends, for transmitting commands through said upstream channels to said network 
headend requesting information from said mformation source, each said command including an 
identification code identifying the one of said terminals sending the command; and 

c) a server mterfaced between said network headend and said information 
source, said server having an Internet Protocol address assigned thereto for facilitating 
communication with said information source; and including means for sending an information 
request to said information source in response to a command from one of said terminals, 
receiving said requested mformation from said information somce, identifying from said 
identification code, the one of said terminals which sent said command, and downloading said 
requested information through said network headend and one of said downstream channels to 
said one of said terminals. 

2. The system of claim 1, wherein said server fiirther iacludes: 

1) a plurality of browser applications for concurrent use by a 
corresponding number of said terminals; 

2) means for mamtaining a number of said browser applications in an 
active state, wherein said number exceeds the number of said browser appUcations currently 
being used by said terminals; and 

3) means for connecting one of said terminals to one of said active 
browsers when an access command is received by said server from said one of said terminals. 
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3. The system of claim 2, wherein said means for maintaining further 
comprises means for monitoring the number of available active browser apphcatioas, and 
means for activating additional browser apphcations when said number of available active 
browser applications drops below a predetermined number 

4. The system of claim 1, wherein said upstream channels are time division 
multiplexed, with data for said upstream channels bemg mserted as packets in said upstream 
channels. 

5. The system of claun 4, wherem said downstream channels carry television 
signals from said network headend, said signals mcludmg a vertical synchronization signal; and 
means are provided for enqjloying said vertical synchronization signal to generate a framing 
signal for data on said upstream channels. 

6. The system of claim 1, wherein said distribution network cortq)rises a 
television distribution network, said information source comprises the Interaet, and said sender 
is interfaced to an Internet Service Provider. 

7. The system of claun 6, wherein said television distribution network further 
comprises a cable television distribution network, 

8. An access system for providmg interactive access to an mformation source 
through a networked distribution system conqjrising: 

a) a distribution network including a network headend, a plurality of terminal 
ends, a plurahty of downstream channels connected between said network headend and said 
terminal ends, and a plurahty of upstream channels connected between said network headend 
and said terminal ends; 

b) a plurahty of transmitters connected, one each, to corresponding ones of 
said terminal ends, for transmitting commands through said upstream chaimels to said network 
headend requesting information from said information source; and 
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c) a server interfaced between said network headend and said information 
source, said server including: 

1) a plurality of browser applications for concurrent use by a 
corresponding number of said terminals; 

2) means for maintaining a number of said browser applications in an 
active state, wherein said number exceeds the number of said browser applications currently 
being used by said terminals; and 

3) means for connecting one of said terminals to one of said active 
browsers vAien an access command is received by said server from said one of said terminals. 

9. The system of claim 8, wherem said means for maintaining further 
comprises means for monitoring the number of available active browser appUcations, and 
means for activating additional browser appHcations when said number of available active 
browser appUcations drops below a predetermined number. 

10. The system of claun 8, wherein said upstream channels are time division 
multiplexed, with data for said upstream channels being inserted as packets in said upstream 
channels. 

11. The system of claim 10, wherem said downstream channels carry television 
signals from said network headend, said signals mcludmg a vertical synchronization signal; and 
means are provided for employing said vertical synchronization signal to generate a framing 
signal for data on said upstream channels. 



12. The system of claim 8, wherein said distribution network comprises a 
television distribution network, said information source comprises the Intemet, and said server 
is interfaced to an Intemet Service Provider. 

13. The s>'stem of claun 12, wherein said television distribution neuvork 
further comprises a cable television distribution network. 
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14. An access system for providing interactive access to an information source 
through a television distribution system con5)rismg: 

a) a television distribution network inchiding a network headend and a 
plurality of terminal ends; 

b) a plurality of downstream channels connected between said network 
headend and said terminal ends for transmitting television signals from said network headend, 
said television signals each mcludmg a vertical synchronization signal; 

c) a plurality of upstream channels connected between said network headend 
and said terminal ends, said upstream channels being time division multiplexed with one 
another; and 

d) means for en^loying said vertical synchronization signal to generate a 
framing signal for data on said upstream channels. 

15. A method for providmg interactive access to an mfonnation source 
through a television distribution system conq)rising the steps of: 

a) providing a television distribution network mcluding a network headend, a 
plui aUty of terminal ends, a pluraUty of downstream channels connected between said network 
headend and said terminal ends, and a pluraUty of upstream channels connected between said 
network headend and said terminal ends; 

b) providmg a plurality of transmitters connected, one each, to corresponding 
ones of said terminal ends; 

c) providmg a server mterfaced between said network headend and said 
information source, said server having an Internet Protocol address assigned thereto for 
facihtating communication with said information somrce; 

d) transmitting a command from one of said terminals through one of said 
upstream channels to said network headend, said command requesting information from said 
information source and including an identification code identifying the one of said terminals 
sending the command; 

e) forwarding said command to said server; 

f) sending an information request from said server to said information source 
in response to said command; 
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g) sending requested information from said information source to said server; 

h) identifying from said identification code the one of said terminals which sent 
said command; and 

i) downloading said requested information from said server through said 
network headend and one of said downstream channels to said one of said terminals. 

16. The method of claim 14, further con:q)rising the steps of 

j) causmg said server to activate a plurahty of Internet browser appUcations for 
concurrent use by a correspondmg mmoiber of said termmals; and 

k) connecting said one of said terminals to one of said active browser 
appUcations when said command is received by said server from said one of said terminals. 

17. The method of claim 16, fiirther coniprising the steps of: 

1) causmg said server to monitor the number of said available active browsers 
not ciurently connected to one of said terminals; and 

m) causing said server to activate additional browser apphcations when the 
number of active browser applications drops below a predetermined number. 

18. The method of claun 15, wherem said step of transmittiag a command 
from one of said terminals through one of said upstream channels to said network headend 
further comprises: 

1) forming said command as at least one data packet; and 

2) inserting said at least one data packet in at least one corresponding 
slot in said upstream channel. 

19. The method of claim 1 8, further comprising the step of 

3) employing a vertical synchronization signal in a television signal 
transmitted through one of said downstream channels as a frammg signal for transmitting said 
at least one packet to said network headend. 
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20. The method of claim 15, wherein said step of providing a distribution 
network further comprises providing a television distribution network, and said step of 
sending an information request from said server to said information source further comprises 
sending an information request from said server to an Internet Service Provider, and 
forwarding said request from said Intemet Service Provider to the Internet. 

21. The method of claim 20, wherein said step of providing a television 
distribution network fiulher comprises providing a cable television distribution network. 

22. A method for providing interactive access to an information source 
through a television distribution system con5)rising the steps of: 

a) providmg a television distribution network including a network headend, a 
pluraUty of terminal ends, a plurality of downstream channels connected between said network 
headend and said terminal ends, and a plurahty of upstream channels connected between said 
network headend and said terminal ends; 

b) providing a plurality of transmitters connected, one each, to corresponding 
ones of said terminal ends; 

c) providing a server interfaced between said network headend and said 
mformation source, said server controlling activation of a pluraUty of browser applications; 

d) causing said server to activate a plurality of said browser applications; 

e) transmitting a command from one of said terminals through one of said 
upstream channels to said network headend, said comnaand requesting information from said 
information source; 

f) forwarding said command to said server; 

g) connecting said one of said termmals to one of said active browser 
appUcations, and sending an information request from said server to said information source in 
response to said conamand; 

h) sending requested information from said information source to said server; 

and 

i) downloading said requested information from said server through said 
network headend in one of said downstream channels to said one of said terminals. 
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23. The method of claim 22, further coii5)rising the steps of: 

1) causing said server to monitor the number of said avaflable active browsers 
not currently connected to one of said terminals; and 

m) causing said server to activate additional browser apphcations when the 
number of active browser applications drops below a predetermined number. 

24. The method of claim 22, wherein said step of transmittmg a command 
from one of said terminals through one of said upstream channels to said network headend 
fiirther comprises: 

1) forming said conmiand as at least one data packet; and 

2) inserting said at least one data packet in at least one corresponding 
slot in said upstream chaimel. 



25. The method of claim 24, further comprising the step of 

3) employing a vertical synchronization signal in a television signal 
transmitted through one of said downstream channels as a framing signal for transmitting said 
at least one packet to said network headend. 



26. The method of claim 24, fiirther coiiy)rising the step of 

3) repeatedly sending said at least one data packet to said network 
headend until an acknowledgment is received from said network headend that said at least 
packet has been received. 



27. A method for synchronizing data transmission m a system for providing 
interactive access to an information source through a television distribution system comprising 
the steps of 

a) providing a television distribution network mcluding a network headend and 
a pluraUty of terminal ends; 

b) providing a pluraUty of downstream channels connected between said 
network headend and said terminal ends for transmitting television signals from said network 
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headend to said tenninal ends, each said television signal mcluding a vertical synchronization 
signal; 

c) providmg a plurality of upstream channels connected between said network 
headend and said tenninal ends for transmitting data from said termmal ends to said network 
headend; and 

d) multq)lexmg a plurality of data packets through said upstream channels by 
generating a framing signal for said data packets in response to said vertical synchronization 
signal in said television signals. 
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